Regulation of creatine phosphokinase expression during differentiation of BC3H1 cells.
The intracellular mechanisms involved in the regulation of creatine phosphokinase expression in the BC3H1 muscle-like cell line have been examined under conditions of enzyme induction and repression. In the presence of low serum concentrations, BC3H1 cells cease to grow and synthesize high levels of creatine phosphokinase. When differentiated BC3H1 cultures are exposed to media containing high serum concentrations, cell division is reinitiated and further induction of creatine phosphokinase is inhibited. Accumulation of creatine phosphokinase-mRNA appears to be intimately coupled to the state of growth of BC3H1 cells. Log phase cells do not contain detectable levels of translatable creatine phosphokinase-mRNA; however, following cessation of growth, creatine phosphokinase-mRNA accumulates in approximate proportion to the increase in creatine phosphokinase activity. Reinitiation of cell division in quiescent differentiated cultures results in the arrest of further accumulation of creatine phosphokinase-mRNA but does not inhibit the translation of pre-existing creatine phosphokinase-mRNA. Under conditions of enzyme repression, however, the newly synthesized creatine phosphokinase appears to be enzymatically inactive. These results indicate that the expression of the muscle phenotype in BC3H1 cells is regulated by components present in serum and that myogenic differentiation is at least partially reversible following re-entry of quiescent cells into the cell cycle.